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(54) INFORMATION PROCESSING DEVICE, INFORMATION PROCESSING METHOD, AND 
COMPUTER PROGRAM

(57) To provide an information processing apparatus
capable of controlling vibration in accordance with a sit-
uation in a case where the vibration is generated on the
basis of an audio signal.

Provided is an information processing apparatus in-
cluding: a vibration unit; and a control unit configured to
detect a state of the own apparatus and control a state
of the vibration unit on the basis of a detection result, in
which the control unit vibrates the vibration unit in ac-
cordance with reproduction of content while the content
is being reproduced in the own apparatus, and, in a case
where a predetermined condition is satisfied, restricts vi-
bration of the vibration unit even while the content is being
reproduced in the own apparatus.
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Description

TECHNICAL FIELD

[0001] The present disclosure relates to an information
processing apparatus, an information processing meth-
od, and a computer program.

BACKGROUND ART

[0002] Conventionally, various apparatuses for repro-
ducing, for example, content such as music and images
have been developed. Further, there have been pro-
posed various technologies of generating vibration, emit-
ting light, and driving devices on the basis of a control
signal from the outside. For example, Patent Document
1 cited below discloses a technology of, in a case where
a vibration device acquires an audio signal from an elec-
tronic device, generating vibration on the basis of the
acquired audio signal.

CITATION LIST

PATENT DOCUMENT

[0003] Patent Document 1: Japanese Patent Applica-
tion Laid-Open No. 2015-231098

SUMMARY OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

[0004] In a case where an electronic device includes
a vibration device and the vibration device generates vi-
bration on the basis of a signal, it is desirable to control
the vibration of the vibration device in accordance with a
state of the electronic device, such as whether or not
screen display is performed.
[0005] Therefore, the present disclosure proposes a
new and improved information processing apparatus, in-
formation processing method, and computer program,
each of which is capable of controlling vibration in ac-
cordance with a situation in a case where the vibration
is generated on the basis of an audio signal.

SOLUTIONS TO PROBLEMS

[0006] The present disclosure provides an information
processing apparatus including: a vibration unit; and a
control unit configured to detect a state of the own appa-
ratus and control a state of the vibration unit on the basis
of a detection result, in which the control unit vibrates the
vibration unit in accordance with reproduction of content
while the content is being reproduced in the own appa-
ratus, and, in a case where a predetermined condition is
satisfied, restricts vibration of the vibration unit even while
the content is being reproduced in the own apparatus.
[0007] Further, the present disclosure provides an in-

formation processing method including: detecting a state
of an own apparatus and controlling a state of a vibration
unit on the basis of a detection result; and vibrating the
vibration unit in accordance with reproduction of content
while the content is being reproduced in the own appa-
ratus, and, in a case where a predetermined condition is
satisfied, restricting vibration of the vibration unit even
while the content is being reproduced in the own appa-
ratus.
[0008] Further, the present disclosure provides a com-
puter program for causing a computer to execute: detect-
ing a state of an own apparatus and controlling a state
of a vibration unit on the basis of a detection result; and
vibrating the vibration unit in accordance with reproduc-
tion of content while the content is being reproduced in
the own apparatus, and, in a case where a predetermined
condition is satisfied, restricting vibration of the vibration
unit even while the content is being reproduced in the
own apparatus.

EFFECTS OF THE INVENTION

[0009] As described above, the present disclosure can
provide a new and improved information processing ap-
paratus, information processing method, and computer
program, each of which is capable of controlling vibration
in accordance with a situation in a case where the vibra-
tion is generated on the basis of an audio signal.
[0010] Note that the above effects are not necessarily
limited, and any of the effects described in the present
specification or other effects that can be grasped from
the present specification may be exhibited in addition to
or in place of the above effects.

BRIEF DESCRIPTION OF DRAWINGS

[0011]

Fig. 1 is an explanatory diagram illustrating a con-
figuration example of an information processing sys-
tem according to an embodiment of the present dis-
closure.
Fig. 2 is an explanatory diagram illustrating a func-
tional configuration example of an information
processing apparatus according to the embodiment.
Fig. 3 is a flowchart showing an operation example
of the information processing apparatus according
to the embodiment.
Fig. 4 is an explanatory diagram illustrating an ex-
ample of a user interface displayed by an information
processing apparatus.
Fig. 5 is an explanatory diagram illustrating an ex-
ample of output of sound and a change in vibration
caused by a vibration unit.
Fig. 6 is an explanatory diagram illustrating a state
in which sound of an information processing appa-
ratus is output from a wireless speaker.
Fig. 7 is an explanatory diagram illustrating a state
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in which a notification to an information processing
apparatus is transferred to a smartwatch while sound
from the information processing apparatus is being
output from a wireless speaker.

MODE FOR CARRYING OUT THE INVENTION

[0012] Hereinafter, preferred embodiments of the
present disclosure will be described in detail with refer-
ence to the accompanying drawings. Note that, in this
specification and the drawings, components having sub-
stantially the same functional configurations will be rep-
resented as the same reference signs, and repeated de-
scription thereof will be omitted.
[0013] Note that description will be provided in the fol-
lowing order.

1. Embodiment of present disclosure

1.1. Configuration example
1.2. Operation example

2. Conclusion

<1. Embodiment of present disclosure>

[1.1. Configuration example]

[0014] First, a configuration example of an information
processing system according to an embodiment of the
present disclosure will be described. Fig. 1 is an explan-
atory diagram illustrating the configuration example of
the information processing system according to the em-
bodiment of the present disclosure. Hereinafter, the con-
figuration example of the information processing system
according to the embodiment of the present disclosure
will be described with reference to Fig. 1.
[0015] As illustrated in Fig. 1, the information process-
ing system according to the embodiment of the present
disclosure includes an information processing apparatus
100, a wireless speaker 200, a smartwatch 300, and a
wireless charger 400.
[0016] The information processing apparatus 100 is,
for example, a high-performance mobile phone such as
a smartphone, a tablet terminal, a portable game con-
sole, a portable music player, or the like, and is an ap-
paratus including a vibration device such as a vibrator in
the apparatus. Although a functional configuration exam-
ple of the information processing apparatus 100 will be
described later, the information processing apparatus
100 has a function of vibrating the vibration device in
accordance with output of sound on the basis of settings
while the sound is being output.
[0017] The wireless speaker 200 is a speaker that re-
ceives an audio signal from the wirelessly-connected in-
formation processing apparatus 100 and outputs sound
based on the audio signal. Wireless communication be-
tween the wireless speaker 200 and the information

processing apparatus 100 is performed by, for example,
a communication method using radio waves in a 2.4 GHz
band and conforming to the IEEE 802.15.1 standard.
[0018] The smartwatch 300 is a wristwatch device hav-
ing a wireless communication function. The smartwatch
300 can operate alone, and can also operate while trans-
mitting and receiving signals to and from the wirelessly-
connected information processing apparatus 100.
[0019] The wireless charger 400 is a charger that
charges the information processing apparatus 100 with-
out connecting metal contacts such as terminals and con-
nectors. The wireless charger 400 includes a coil in the
wireless charger 400, and a magnetic field generated by
causing a current to flow through the coil passes through
a coil of the information processing apparatus 100. Thus,
a current flows through the information processing ap-
paratus 100 because of electromagnetic induction. The
current flowing through the information processing ap-
paratus 100 is used for charging a battery inside the in-
formation processing apparatus 100. Therefore, the wire-
less charger 400 can charge the information processing
apparatus 100 without depending on connection of the
metal contacts.
[0020] Hereinabove, the configuration example of the
information processing system according to the embod-
iment of the present disclosure has been described. Next,
the functional configuration example of the information
processing apparatus 100 according to the embodiment
of the present disclosure will be described.
[0021] Fig. 2 is an explanatory diagram illustrating the
functional configuration example of the information
processing apparatus 100 according to the embodiment
of the present disclosure. Hereinafter, the functional con-
figuration example of the information processing appa-
ratus 100 according to the embodiment of the present
disclosure will be described with reference to Fig. 2.
[0022] As illustrated in Fig. 2, the information process-
ing apparatus 100 according to the embodiment of the
present disclosure includes a control unit 110, a storage
unit 120, an input unit 130, a display unit 140, a commu-
nication unit 150, a vibration unit 160, and an output unit
170.
[0023] The control unit 110 includes, for example, a
processor such as a central processing unit (CPU), and
controls operation of each unit of the information process-
ing apparatus 100. The control unit 110 executes, for
example, an application stored in the storage unit 120 to
execute processing of reproducing content stored in the
storage unit 120 or received from the communication unit
150 by streaming. Further, in this embodiment, the con-
trol unit 110 controls the vibration unit 160 to vibrate on
the basis of settings while sound is being output from the
output unit 170. Then, in a case where a state of the
information processing apparatus 100 satisfies a vibra-
tion restriction condition of the vibration unit 160, the con-
trol unit 110 restricts vibration of the vibration unit 160.
[0024] For example, when, in a case where the output
unit 170 outputs sound, a non-operation state of the in-
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formation processing apparatus 100 continues for a pre-
determined time period and screen display by the display
unit 140 is stopped (screen display is turned off) because
of a sleep function that the information processing appa-
ratus 100 has, the control unit 110 may determine that
the vibration restriction condition is satisfied and restrict
the vibration caused by the vibration unit 160. Note that
the restriction of the vibration caused by the vibration unit
160 herein may be completely stopping the vibration
caused by the vibration unit 160, or may be weakening
the vibration caused by the vibration unit 160 as com-
pared with a case where the vibration is not restricted.
[0025] Further, for example, the control unit 110 may
control the vibration of the vibration unit 160 on the basis
of content output to the display unit 140 or an application
executed by the control unit 110 immediately before the
screen display by the display unit 140 is turned off. For
example, in a case where the control unit 110 executes
a music reproduction application, the control unit 110
may continue to vibrate the vibration unit 160 in conjunc-
tion with reproduction of music even when the screen
display by the display unit 140 is turned off.
[0026] Further, for example, in a case where the control
unit 110 executes a moving image reproduction applica-
tion, the control unit 110 may determine that the vibration
restriction condition is satisfied when the screen display
by the display unit 140 is turned off, and restrict the vi-
bration caused by the vibration unit 160. Note that, in a
case where the control unit 110 executes the moving
image reproduction application and content reproduced
by the moving image reproduction application is a music
video, the control unit 110 may cause the moving image
reproduction application to continue to reproduce sound
(music) of the music video and continue to vibrate the
vibration unit 160 in conjunction with the sound even
when the screen display by the display unit 140 is turned
off. Meanwhile, in a case where the control unit 110 ex-
ecutes the moving image reproduction application and
content reproduced by the moving image reproduction
application is video content such as a movie, the control
unit 110 may determine that the vibration restriction con-
dition is satisfied when the screen display by the display
unit 140 is turned off, and restrict the vibration caused
by the vibration unit 160. In this case, reproduction of the
video content (video and sound) is stopped at a timing
at which the screen display is turned off.
[0027] Further, for example, the control unit 110 may
change behavior of the vibration caused by the vibration
unit 160 in a case where the screen display by the display
unit 140 is turned off in accordance with a file format of
the content reproduced by the application.
[0028] Further, for example, the control unit 110 may
determine the type of the content by music analysis, and
change the behavior of the vibration caused by the vi-
bration unit 160 on the basis of the determination result
in a case where the screen display is turned off.
[0029] Further, for example, the control unit 110 may
determine the type of the content by machine learning,

and change the behavior of the vibration caused by the
vibration unit 160 on the basis of the determination result
in a case where the screen display is turned off.
[0030] Further, for example, the control unit 110 may
control the vibration of the vibration unit 160 on the basis
of sensing data output by sensors included in the input
unit 130 described later. For example, when the control
unit 110 detects that the information processing appara-
tus 100 is placed on a flat place such as a floor or a table
for a predetermined time period or more on the basis of
sensing data output from the sensors such as an accel-
eration sensor and a gyro sensor, the control unit 110
may determine that the vibration restriction condition is
satisfied, and restrict the vibration caused by the vibration
unit 160. In addition, as examples of the place, the control
unit 110 may detect that the information processing ap-
paratus 100 is placed on an uneven object such as a
chair or that the information processing apparatus 100
is hung on a hook on the basis of sensing data.
[0031] Further, for example, in a case where the music
reproduction application or the moving image reproduc-
tion application is being executed and sound output from
the output unit 170 is stopped by user operation, the con-
trol unit 110 may determine that the vibration restriction
condition is satisfied and restrict the vibration caused by
the vibration unit 160.
[0032] When the vibration unit 160 vibrates while the
information processing apparatus 100 is being placed on
the wireless charger 400, the information processing ap-
paratus 100 may unexpectedly move and may not be
normally charged by the wireless charger 400. Therefore,
in a case where sound is output from the output unit 170
and the control unit 110 detects that the information
processing apparatus 100 is placed on the wireless
charger 400, the control unit 110 may determine that the
vibration restriction condition is satisfied, and restrict the
vibration caused by the vibration unit 160 even if the
screen display by the display unit 140 is on. The detection
that the information processing apparatus 100 is placed
on the wireless charger 400 may be performed by, for
example, detecting strength of the magnetic field from
the wireless charger 400. In this case, when the control
unit 110 detects that the information processing appara-
tus 100 has been removed from the wireless charger
400, the control unit 110 may cancel the restriction of the
vibration caused by the vibration unit 160.
[0033] Meanwhile, when the control unit 110 detects
that the information processing apparatus 100 is placed
on the wireless charger 400, the control unit 110 may
control the vibration of the vibration unit 160 so that the
information processing apparatus 100 is moved to a po-
sition where efficiency of wireless charging by the wire-
less charger 400 is improved. For example, in a case
where the information processing apparatus 100 in-
cludes a plurality of vibrators, the information processing
apparatus 100 placed on a flat surface can be moved in
an arbitrary direction by changing a vibration pattern of
each vibrator. Therefore, by repeatedly vibrating the vi-
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bration unit 160 and detecting the strength of the mag-
netic field from the wireless charger 400, the control unit
110 can move the information processing apparatus 100
to a position where the efficiency of wireless charging by
the wireless charger 400 is improved.
[0034] As described above, in a state in which the con-
trol unit 110 restricts the vibration caused by the vibration
unit 160, the control unit 110 may transmit data for vi-
brating another device connected to the information
processing apparatus 100, for example, the smartwatch
300 from the communication unit 150. This makes it pos-
sible to vibrate another device connected to the informa-
tion processing apparatus 100 in a state in which the
control unit 110 restricts the vibration caused by the vi-
bration unit 160.
[0035] The storage unit 120 includes, for example,
storage devices such as a read only memory (ROM) and
various random access memories (RAMs), and stores
programs and various settings for operating the informa-
tion processing apparatus 100, content to be displayed
on the display unit 140, and the like. The content stored
in the storage unit 120 may include content displayed on
the display unit 140 as a stereoscopic image.
[0036] The input unit 130 includes, for example, input
devices such as a touchscreen and a button, various sen-
sors such as a ToF sensor, an acceleration sensor, a
gyro sensor, a pressure sensor, and a position informa-
tion sensor, an imaging device including a lens and an
image sensor, and the like. The input unit 130 provides
data acquired by the input device and the various sensors
for the control unit 110.
[0037] The display unit 140 includes, for example, a
thin display device such as a liquid crystal display and
an organic EL display. Display of an image on the display
unit 140 is controlled by the control unit 110.
[0038] The communication unit 150 performs commu-
nication with an external device. The communication unit
150 may include an interface for wired communication
and an interface for wireless communication.
[0039] The vibration unit 160 vibrates under the control
of the control unit 110. The vibration unit 160 includes,
for example, an actuator such as an eccentric rotating
mass motor (ERM) or a linear resonant actuator (LRA).
The number of actuators may be one or more.
[0040] The output unit 170 includes a device that out-
puts predetermined information, and includes, for exam-
ple, a speaker that outputs sound, a light-emitting diode
that emits light, and the like.
[0041] Hereinabove, the functional configuration ex-
ample of the information processing apparatus 100 ac-
cording to the embodiment of the present disclosure has
been described. Next, an operation example of the infor-
mation processing apparatus 100 according to the em-
bodiment of the present disclosure will be described.

[1.2. Operation example]

[0042] Fig. 3 is a flowchart showing an operation ex-

ample of the information processing apparatus 100 ac-
cording to the embodiment of the present disclosure. Fig.
3 shows an operation example of the information
processing apparatus 100 that vibrates the vibration unit
160 in accordance with output of sound while the sound
is being output.
[0043] The information processing apparatus 100 first
detects a state of the own apparatus (step S101). This
detection processing in step S101 is executed by, for
example, the control unit 110. Information obtained by
this detection processing includes, for example, informa-
tion about whether or not sound is output from the output
unit 170, an application that is currently executed, details
of content that is currently reproduced, a state of the in-
formation processing apparatus 100 based on sensing
data transmitted from the input unit 130, settings of vi-
bration of the vibration unit 160, information regarding a
wirelessly-connected device, and the like.
[0044] When the information processing apparatus
100 detects the state of the own apparatus in step S101,
the information processing apparatus 100 then deter-
mines whether or not content is currently reproduced in
the own apparatus (step S102). This determination
processing in step S102 is executed by, for example, the
control unit 110.
[0045] In a case where the content is currently repro-
duced in the own apparatus as a result of the determi-
nation in step S102 (Yes in step S102), the information
processing apparatus 100 then determines whether or
not vibration caused by the vibration unit 160 is set to be
active (step S103). This determination processing in step
S103 is executed by, for example, the control unit 110.
[0046] In a case where the vibration caused by the vi-
bration unit 160 is set to be active as a result of the de-
termination in step S103 (Yes in step S103), the infor-
mation processing apparatus 100 then determines
whether or not the own apparatus satisfies the vibration
restriction condition for restricting the vibration caused
by the vibration unit 160 (step S104). This determination
processing in step S104 is executed by, for example, the
control unit 110. Examples of the vibration restriction con-
dition have been described above. However, in the
present disclosure, the vibration restriction condition is
not limited to those examples.
[0047] Then, in a case where the vibration restriction
condition is not satisfied as a result of the determination
in step S104 (No in step S104), the information process-
ing apparatus 100 vibrates the vibration unit 160 in ac-
cordance with reproduction of the content (step S105).
[0048] Meanwhile, in a case where the content is not
currently reproduced in the own apparatus (No in step
S102), in a case where the vibration caused by the vi-
bration unit 160 is not set to be active (No in step S103),
or in a case where the vibration restriction condition is
satisfied (Yes in step S104), the information processing
apparatus 100 restricts the vibration of the vibration unit
160.
[0049] By executing the above series of operation, the
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information processing apparatus 100 according to the
embodiment of the present disclosure can control the
vibration caused by the vibration unit 160 depending on
a situation of the own apparatus.
[0050] Note that the information processing apparatus
100 according to the embodiment of the present disclo-
sure can vibrate the vibration unit 160 in accordance with
reproduction of the content, and may change magnitude
of the vibration of the vibration unit 160 in conjunction
with volume of sound or may independently set the vol-
ume of the sound and the magnitude of the vibration of
the vibration unit 160. In a case where the volume of the
sound and the magnitude of the vibration of the vibration
unit 160 are independently set, the information process-
ing apparatus 100 may display, for example, a user in-
terface illustrated in Fig. 4 on the display unit 140 to allow
the user to set the volume of the sound and the magnitude
of the vibration of the vibration unit 160. The user inter-
face of Fig. 4 is for setting both the volume of the sound
and the magnitude of the vibration of the vibration unit
160, and allows the user to set both the volume and mag-
nitude so that the volume and magnitude are larger as a
slider is closer to a right side and are smaller as the slider
is closer to a left side.
[0051] Further, the information processing apparatus
100 according to the embodiment of the present disclo-
sure may change algorithm of the vibration of the vibra-
tion unit 160 in accordance with details of content to be
reproduced. For example, in a case where the content
to be reproduced is music content, the information
processing apparatus 100 may vibrate the vibration unit
160 so as to emphasize rhythm or cause the user to feel
a lingering sound. Further, for example, in a case where
the content to be reproduced is game content, the infor-
mation processing apparatus 100 may vibrate the vibra-
tion unit 160 in conjunction with music in the game, or
may vibrate the vibration unit 160 in conjunction with user
operation instead of the music in the game. Further, for
example, in a case where the content to be reproduced
is movie content, the information processing apparatus
100 may vibrate the vibration unit 160 in conjunction with
music in the movie, or may vibrate the vibration unit 160
in conjunction with a sound effect such as a gunshot or
explosive sound instead of the music in the movie.
[0052] As described above, the information processing
apparatus 100 according to the embodiment of the
present disclosure can vibrate the vibration unit 160 in
accordance with reproduction of the content. However,
when vibration of the vibration unit 160 is started, it takes
time until the vibration unit 160 actually starts to vibrate
(until the user starts to feel the vibration) even if a signal
for the vibration is transmitted to the vibration unit 160
so as to match a start timing of output of sound in re-
sponse to input of the sound with a start timing of the
vibration of the vibration unit 160. That is, the sound is
output from the output unit 170 first, and the vibration unit
160 starts vibrating with a delay.
[0053] Therefore, in a case where the content is repro-

duced in conjunction with the vibration of the vibration
unit 160, the information processing apparatus 100 ac-
cording to the embodiment of the present disclosure may
match the start timing of output of the sound in response
to input of the sound with the start timing of the vibration
of the vibration unit 160 (the timing at which the user
starts to feel the vibration) by reproducing the content
with a delay.
[0054] Fig. 5 is an explanatory diagram illustrating an
example of output of sound and a change in vibration
caused by the vibration unit 160. Vibration of the vibration
unit 160 increases with time after the vibration starts, and
it takes time until the vibration has a set magnitude.
Therefore, the information processing apparatus 100 ac-
cording to the embodiment of the present disclosure can
match the start timing of output of the sound with the start
timing of the vibration of the vibration unit 160 (the timing
at which the user starts to feel the vibration) by delaying
output of the sound as illustrated in Fig. 5.
[0055] In a case where output of the sound is delayed,
some people may feel that output of the sound is earlier
than the start of the vibration, and some people may feel
that the start of the vibration is earlier than output of the
sound even with the same setting. Therefore, in a case
where output of the sound is delayed, the information
processing apparatus 100 may have a function of adjust-
ing such time of delay on a setting screen or the like. For
example, the information processing apparatus 100 may
prepare a plurality of time-of-delay patterns to allow the
user to select which time of delay is suitable for the user.
When the user selects a time-of-delay pattern, the user
can experience output of the sound and output of the
vibration that reflect each of the plurality of time-of-delay
patterns through operation on the setting screen or the
like.
[0056] Further, in a case where the sound of the infor-
mation processing apparatus 100 is output from the wire-
less speaker 200 of Fig. 1, the sound is further delayed,
as compared to a case where the sound is output from
the output unit 170 of the information processing appa-
ratus 100, because sound data is transmitted from the
information processing apparatus 100 to the wireless
speaker 200 via wireless communication. Therefore, in
a case where the sound of the information processing
apparatus 100 is output from the wireless speaker 200,
the information processing apparatus 100 may adjust the
time of delay on the basis of device information regarding
the wireless speaker 200. Further, in a case where the
sound of the information processing apparatus 100 is
output from the wireless speaker 200, the information
processing apparatus 100 may measure a delay time in
advance and determine the time of delay by using the
delay time. The delay time may be measured by, for ex-
ample, recording the sound output from the wireless
speaker 200 in the information processing apparatus
100. This makes it possible to compare a timing at which
the sound is output from the output unit 170 of the infor-
mation processing apparatus 100 with a timing at which
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the sound is output from the wireless speaker 200.
[0057] In a case where the content is reproduced in
conjunction with the vibration of the vibration unit 160,
the user may input characters by using a touchscreen
provided as the input unit 130. At this time, the vibration
unit 160 may be set to vibrate in response to input of the
characters. In this case, the vibration generated from the
vibration unit 160 in response to input of the characters
and the vibration generated from the vibration unit 160
in conjunction with reproduction of the content are mixed.
Thus, those two kinds of vibration cannot be distin-
guished. In view of this, in a case where the content is
reproduced in conjunction with the vibration of the vibra-
tion unit 160 and the user operates the touchscreen, the
information processing apparatus 100 may temporarily
restrict the conjunctive vibration. Then, when the user
finishes operation on the touchscreen (for example, in a
case where the next touch operation is not performed by
the user for one second after the last operation by the
user on the touchscreen), the information processing ap-
paratus 100 may start the vibration, which has been re-
stricted, in conjunction with reproduction of the content
again. As a matter of course, in a case where the content
is reproduced in conjunction with the vibration of the vi-
bration unit 160, the information processing apparatus
100 may not restrict the conjunctive vibration even when
the user operates the touchscreen. Whether to restrict
the conjunctive vibration even when the user operates
the touchscreen may be set by the user on the setting
screen or the like. Further, the vibration of the vibration
unit 160 in response to input of the characters may be
controlled by prioritizing the vibration of the vibration unit
160 performed in conjunction with reproduction of the
content.
[0058] In addition, for example, the information
processing apparatus 100 may not restrict the vibration
of the vibration unit 160 in a state in which the information
processing apparatus 100 detects that the user holds the
own apparatus with his/her hand, and may restrict the
vibration of the vibration unit 160 in a state in which the
information processing apparatus 100 detects that the
user does not hold the own apparatus with his/her hand.
Whether or not the user holds the own apparatus with
his/her hand may be determined by using sensing data
output by the sensor. For example, a touch sensor may
be provided on a surface of a housing of the information
processing apparatus 100, and the information process-
ing apparatus 100 may determine whether or not the user
holds the information processing apparatus 100 by using
sensing data output by the touch sensor. Further, wheth-
er or not the user holds the own apparatus with his/her
hand may be determined on the basis of sensing data
output from the acceleration sensor and the gyro sensor.
[0059] Hereinabove, the operation example of the in-
formation processing apparatus 100 performed in a case
where the content is reproduced in conjunction with the
vibration of the vibration unit 160 has been described.
Next, a processing example of the vibration of the vibra-

tion unit 160 depending on a state of the information
processing apparatus 100 will be described.
[0060] For example, in a case where the vibration unit
160 is set to vibrate without playing a ringtone at the time
of an incoming call or email (so-called silent mode or the
like), the information processing apparatus 100 may
change a vibration strength and vibration pattern of the
vibration unit 160 in accordance with a caller/transmitter.
For example, in a case where there is an incoming call
from a party who is registered in a telephone directory of
the information processing apparatus 100, such as a fam-
ily member or a friend, the information processing appa-
ratus 100 may strongly vibrate the vibration unit 160, or
may decrease a frequency of the vibration of the vibration
unit 160. Meanwhile, in a case where there is an incoming
call from a party who is not registered in the telephone
directory of the information processing apparatus 100,
the information processing apparatus 100 may weakly
vibrate the vibration unit 160, or may increase the fre-
quency of the vibration of the vibration unit 160. Alterna-
tively, in a case where there is an incoming call from a
party who is not registered in the telephone directory of
the information processing apparatus 100, the vibration
of the vibration unit 160 may be restricted, and, in that
case, the vibration unit 160 may not be vibrated.
[0061] Further, for example, the information process-
ing apparatus 100 may change the vibration pattern of
the vibration unit 160 in accordance with the content of
a received email. For example, in a case where the con-
tent of the received email requires an urgent reply or in-
cludes an emotion of anger, the information processing
apparatus 100 may strongly vibrate the vibration unit 160,
or may decrease the frequency of the vibration of the
vibration unit 160. For example, machine learning may
be adopted to analyze the email. Further, the email may
be analyzed by the information processing apparatus
100, or may be analyzed by a source of the email or a
mail server. In such a case, the information processing
apparatus 100 may change the vibration pattern of the
vibration unit 160 on the basis of information regarding
importance that is added to the email by the source of
the email or the mail server.
[0062] Further, for example, in a case where the user
of the information processing apparatus 100 wears the
smartwatch 300 of Fig. 1, the information processing ap-
paratus 100 may vibrate the smartwatch 300 in accord-
ance with reproduction of the content. For example, in a
case where the information processing apparatus 100 is
in the user’s bag and the user is listening to the sound
of the content with a wired or wireless earphone, no vi-
bration is transmitted to the hand of the user even if the
information processing apparatus 100 is vibrated. There-
fore, in such a case, the information processing appara-
tus 100 may transmit a signal for vibrating the smartwatch
300 to the smartwatch 300 in accordance with reproduc-
tion of the content. Then, the smartwatch 300 may vibrate
a vibrator provided in the smartwatch 300 in response to
the signal from the information processing apparatus
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100.
[0063] Further, in a case where the user of the infor-
mation processing apparatus 100 wears the smartwatch
300 of Fig. 1 and there is an incoming call or email as
described above, a vibration strength and vibration pat-
tern of the smartwatch 300 may be changed in accord-
ance with a caller/transmitter thereof.
[0064] Further, for example, there will be described a
case where the sound of the information processing ap-
paratus 100 is output from the wireless speaker 200 of
Fig. 1 in a case where the user of the information process-
ing apparatus 100 wears the smartwatch 300 of Fig. 1.
Fig. 6 is an explanatory diagram illustrating a state in
which the sound of the information processing apparatus
100 is output from the wireless speaker 200 in a case
where the user of the information processing apparatus
100 wears the smartwatch 300 of Fig. 1. In such a case,
the information processing apparatus 100 may notify the
smartwatch 300 that there is an incoming call or email.
Fig. 7 is an explanatory diagram illustrating a state in
which, in a case where the sound of the content of the
information processing apparatus 100 is output from the
wireless speaker 200 and the information processing ap-
paratus 100 receives an incoming email or call, the in-
formation processing apparatus 100 transmits a signal
to the smartwatch 300 to vibrate the smartwatch 300. At
this time, for example, the information processing appa-
ratus 100 is set to the silent mode, i.e., the information
processing apparatus 100 is set so as not to play a ring-
tone or notify the wireless speaker 200 of reception of an
incoming call or email, and thus no ringtone is reproduced
from the wireless speaker 200. This makes it possible to
allow the user to recognize an incoming email or call by
vibration, without interrupting reproduction of the sound
of the content from the wireless speaker 200. Note that
the ringtone may be set not to be played. Alternatively,
the ringtone may be set to be played while the sound of
the content is being played, or may also be set to be
played while the sound of the content is being played in
a small volume.
[0065] In a case where the information processing ap-
paratus 100 captures an image, the information process-
ing apparatus 100 may change the vibration strength and
vibration pattern of the vibration unit 160 in accordance
with the content of the captured image. For example, in
a case where the information processing apparatus 100
finds that a subject person smiles from image analysis,
the information processing apparatus 100 may deter-
mine that the best shot has been taken and vibrate the
vibration unit 160 immediately after the imaging process-
ing to notify the user that the best shot has been taken.
Further, for example, when the information processing
apparatus 100 analyzes the content of an image dis-
played on the display unit 140 on the basis of camera
through display and determines that a photo opportunity
occurs, the information processing apparatus 100 may
vibrate the vibration unit 160 to notify the user that a photo
opportunity occurs. The photo opportunity is, for exam-

ple, a state in which a subject person smiles, a state in
which many people smile if there is a plurality of subjects,
and the like.
[0066] In a case where the information processing ap-
paratus 100 executes a map application and displays a
map on the display unit 140, the information processing
apparatus 100 may change the vibration strength and
vibration pattern of the vibration unit 160 by using infor-
mation regarding a current position acquired by the po-
sition information sensor.
[0067] For example, in a case where the information
processing apparatus 100 executes the map application
and displays the map on the display unit 140 and the
user is heading in a direction toward a destination, the
information processing apparatus 100 may set the vibra-
tion of the vibration unit 160 to be comfortable for the
user. The vibration that is comfortable for the user may
be, for example, vibration with low strength or frequency.
Further, in a case where the information processing ap-
paratus 100 executes the map application and displays
the map on the display unit 140 and the user is heading
in the direction toward the destination, the information
processing apparatus 100 may restrict the vibration of
the vibration unit 160.
[0068] Meanwhile, in a case where the information
processing apparatus 100 executes the map application
and displays the map on the display unit 140 and the
user is not heading in the direction toward the destination,
the information processing apparatus 100 may set the
vibration of the vibration unit 160 to be uncomfortable for
the user. The vibration that is uncomfortable for the user
may be, for example, vibration with high strength or fre-
quency. Further, the vibration that is uncomfortable for
the user may be vibration in a random pattern. The vi-
bration in a random pattern may mean that the vibration
strength changes randomly, a strong vibration interval
changes randomly, or the vibration frequency changes
randomly.
[0069] Further, for example, in a case where the infor-
mation processing apparatus 100 executes the map ap-
plication and displays the map on the display unit 140
and the user reaches a corner to turn, the information
processing apparatus 100 may vibrate the vibration unit
160 to notify the user that a current place is a corner at
which the user should turn.
[0070] A so-called "smartphone zombie", which means
that a user walks while operating a smartphone, is a so-
cial problem. In order to prevent the user from walking
while operating a smartphone, in a case where the infor-
mation processing apparatus 100 detects that the user
operates the information processing apparatus 100 while
walking on the basis of sensing data, the information
processing apparatus 100 may set the vibration of the
vibration unit 160 to be uncomfortable for the user as
described above. In this case, the information processing
apparatus 100 may vibrate the vibration unit 160 so
strongly that the user cannot operate the information
processing apparatus 100.
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<2. Conclusion>

[0071] As described above, the embodiment of the
present disclosure can provide the information process-
ing apparatus 100 capable of controlling vibration in ac-
cordance with a situation in a case where the vibration
is generated on the basis of an audio signal.
[0072] The steps in the processing executed by each
apparatus in this specification do not necessarily need
to be processed in a time series in the order described
in a sequence diagram or a flowchart. For example, the
steps in the processing executed by each apparatus may
be processed in order different from the order described
in the flowchart, or may be processed in parallel.
[0073] Further, it is also possible to create a computer
program for causing hardware such as a CPU, a ROM,
and a RAM included in each apparatus to exhibit a func-
tion equivalent to the configuration of each apparatus
described above. Further, it is also possible to provide a
storage medium storing the computer program. Further,
a series of processing can also be realized by hardware
when each functional block illustrated in the functional
block diagram is configured by hardware.
[0074] Hereinabove, the preferred embodiment of the
present disclosure has been described in detail with ref-
erence to the accompanying drawings. However, the
technical scope of the present disclosure is not limited
to such examples. It is obvious that a person having or-
dinary knowledge in the technical field of the present dis-
closure can come up with various changes or modifica-
tions within the scope of the technical idea described in
the claims. As a matter of course, it is understood that
those changes and modifications also belong to the tech-
nical scope of the present disclosure.
[0075] Further, the effects described in this specifica-
tion are merely illustrative or exemplary and are not lim-
ited. In other words, the technology according to the
present disclosure can have other effects that are appar-
ent to those skilled in the art from the description of the
present specification in addition to or in place of the above
effects.
[0076] Note that the following configurations also be-
long to the technical scope of the present disclosure.

(1) An information processing apparatus including:

a vibration unit; and
a control unit configured to detect a state of the
own apparatus and control a state of the vibra-
tion unit on the basis of a detection result, in
which
the control unit vibrates the vibration unit in ac-
cordance with reproduction of content while the
content is being reproduced in the own appara-
tus, and, in a case where a predetermined con-
dition is satisfied, restricts vibration of the vibra-
tion unit even while the content is being repro-
duced in the own apparatus.

(2) The information processing apparatus according
to (1), in which the predetermined condition is a state
in which screen display is not performed.
(3) The information processing apparatus according
to (1), in which the predetermined condition is a state
in which the content is not reproduced and screen
display is not performed.
(4) The information processing apparatus according
to (1), in which the predetermined condition is that
operation on a user interface accompanied by the
vibration of the vibration unit is performed during re-
production of the content.
(5) The information processing apparatus according
to claim (4), in which the user interface is a user
interface for receiving input of characters.
(6) The information processing apparatus according
to (1), further including
a posture detection sensor configured to detect a
posture of the own apparatus, in which
the predetermined condition is that the posture de-
tection sensor detects that the own apparatus is
placed on a predetermined place.
(7) The information processing apparatus according
to (1), in which the predetermined condition is that
contactless power feeding is detected.
(8) The information processing apparatus according
to (7), in which in a case where contactless power
feeding is performed, the control unit vibrates the
vibration unit to move the own apparatus to a position
at which charging is performed with high efficiency.
(9) The information processing apparatus according
to any one of (1) to (8), in which the content is music
content.
(10) The information processing apparatus accord-
ing to (9), in which the content is music content ac-
companied by displaying a moving image.
(11) An information processing method including:

detecting a state of an own apparatus and con-
trolling a state of a vibration unit on the basis of
a detection result; and
vibrating the vibration unit in accordance with
reproduction of content while the content is be-
ing reproduced in the own apparatus, and, in a
case where a predetermined condition is satis-
fied, restricting vibration of the vibration unit
even while the content is being reproduced in
the own apparatus.

(12) A computer program for causing a computer to
execute:

detecting a state of an own apparatus and con-
trolling a state of a vibration unit on the basis of
a detection result; and
vibrating the vibration unit in accordance with
reproduction of content while the content is be-
ing reproduced in the own apparatus, and, in a
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case where a predetermined condition is satis-
fied, restricting vibration of the vibration unit
even while the content is being reproduced in
the own apparatus.

REFERENCE SIGNS LIST

[0077]

100 Information processing apparatus
200 Wireless speaker
300 Smartwatch
400 Wireless charger

Claims

1. An information processing apparatus comprising:

a vibration unit; and
a control unit configured to detect a state of an
own apparatus and control a state of the vibra-
tion unit on a basis of a detection result, wherein
the control unit vibrates the vibration unit in ac-
cordance with reproduction of content while the
content is being reproduced in the own appara-
tus, and, in a case where a predetermined con-
dition is satisfied, restricts vibration of the vibra-
tion unit even while the content is being repro-
duced in the own apparatus.

2. The information processing apparatus according to
claim 1, wherein the predetermined condition is a
state in which screen display is not performed.

3. The information processing apparatus according to
claim 1, wherein the predetermined condition is a
state in which the content is not reproduced and
screen display is not performed.

4. The information processing apparatus according to
claim 1, wherein the predetermined condition is that
operation on a user interface accompanied by the
vibration of the vibration unit is performed during re-
production of the content.

5. The information processing apparatus according to
claim 4, wherein the user interface is a user interface
for receiving input of characters.

6. The information processing apparatus according to
claim 1, further comprising
a posture detection sensor configured to detect a
posture of the own apparatus, wherein
the predetermined condition is that the posture de-
tection sensor detects that the own apparatus is
placed on a predetermined place.

7. The information processing apparatus according to
claim 1, wherein the predetermined condition is that
contactless power feeding is detected.

8. The information processing apparatus according to
claim 7, wherein in a case where contactless power
feeding is performed, the control unit vibrates the
vibration unit to move the own apparatus to a position
at which charging is performed with high efficiency.

9. The information processing apparatus according to
claim 1, wherein the content is music content.

10. The information processing apparatus according to
claim 9, wherein the content is music content accom-
panied by displaying a moving image.

11. An information processing method comprising:

detecting a state of an own apparatus and con-
trolling a state of a vibration unit on a basis of a
detection result; and
vibrating the vibration unit in accordance with
reproduction of content while the content is be-
ing reproduced in the own apparatus, and, in a
case where a predetermined condition is satis-
fied, restricting vibration of the vibration unit
even while the content is being reproduced in
the own apparatus.

12. A computer program for causing a computer to ex-
ecute:

detecting a state of an own apparatus and con-
trolling a state of a vibration unit on a basis of a
detection result; and
vibrating the vibration unit in accordance with
reproduction of content while the content is be-
ing reproduced in the own apparatus, and, in a
case where a predetermined condition is satis-
fied, restricting vibration of the vibration unit
even while the content is being reproduced in
the own apparatus.
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